INTRODUCTION
============

> ***Paramedic****: "University Med, this is Rescue 1."*
>
> ***Radio Nurse****: "Rescue 1, this is University Med. Your contact time is 23:45."*
>
> ***Paramedic****: "University Med. our patient contact time was 23:35. We have a critical male trauma. He is a 19-year-old male, 90 kg, driver of single vehicle rollover crash, with altered level of consciousness, heavy ethanol odor, high rate of speed with severe vehicle damage and large amount of intrusion. There was no treatment prior to our arrival; airway open, breathing labored; circulation rapid; skin cool, pale and moist; no seatbelt but airbag deployed; left pupil blown, right responds but sluggish; 15 liters non-rebreather; spinal stabilization -- back board and c-collar. At patient contact time, Glasgow Coma Score was 2-3-4. At 23:40 pulse of 130, reps are 18 shallow, blood pressure 90/60, sinus tach. University Med, you are our closest trauma center, ETA is 5 minutes."*
>
> ***Radio Nurse****: "10-4, Rescue 1. I will activate our trauma team."*
>
> ***Paramedic****: "10-4, University Med. We are going 902-H to your facility"*

In emergency departments (ED) across the nation, it is far too common to receive the paramedic base station call that heralds the needless loss of limb or life due to preventable injury.

Despite increasing recognition of the global epidemic of injury, medical schools have not collectively included injury prevention as an important component of their curriculum. Association of American Medical Colleges (AAMC) data from its 2004 Curriculum Management and Information Tool show that just a over one-quarter of allopathic medical schools in the U.S. require coursework in topics associated with injury.[@b1-wjem-11-40] Former Surgeon General Richard Carmona wrote in an opinion article that ours is a "treatment-focused society, when the real social and economic benefits arise from being prevention-focused."[@b2-wjem-11-40] We believe it is the goal of many national and international organizations \[Centers for Disease Control and Prevention (CDC), World Health Organization (WHO), Association of American Medical Colleges (AAMC)\]) that the number of physicians with expertise in injury prevention will increase and ultimately improve the injury-prevention infrastructure.

In the treatment-focused ED, emergency physicians (EP) do their best to control the consequences of devastating injuries. However, a study conducted by Stewart et al.[@b3-wjem-11-40] showed that nearly 90% of trauma deaths occur in patients who sustain injuries that are physiologically and anatomically non-survivable. Clearly, new trauma treatment protocols do not have the potential to reduce mortality as prevention strategies can. Reduction of injury-related mortality can be quickly realized with the systematic implementation of broad prevention efforts aimed at intentional and unintentional injuries.[@b4-wjem-11-40] However, the paucity of physician training in basic injury prevention and control makes injury-related mortality reduction unlikely. This article highlights the need and ability of medical schools in the U.S. to train physicians in the fundamentals of injury prevention and control.

DISCUSSION
==========

Global Impact of Injury
-----------------------

Worldwide, injury accounts for five million deaths annually, 9% of the world total. Many million more suffer non-fatal injuries.[@b5-wjem-11-40] In the U.S. injury is the leading cause of death and disability from age 1 to 44 years, killing more than 179,000 people annually.[@b6-wjem-11-40] In 2007 nearly 30 million suffered non-fatal injuries in the U.S.[@b7-wjem-11-40] The CDC estimates this number is rising and annually costs approximately 10% of U.S. medical expenditures.[@b8-wjem-11-40],[@b9-wjem-11-40]

Teaching Medical Students Injury Prevention
-------------------------------------------

The accreditation standards for medical education established by the Liaison Committee on Medical Education mandate inclusion of prevention and preventive medicine, as well as behavioral and socioeconomic subjects.[@b10-wjem-11-40] A recent AAMC report outlined the need for future physicians to be adequately trained in injury prevention and control.[@b1-wjem-11-40] To improve medical student education regarding injury, the AAMC collaborated with the CDC to form the Injury Prevention and Control Education for Medical Students Panel, which was further supported by the CDC's National Center for Injury Prevention and Control. Through coordinated efforts, they addressed what medical students should learn about injury prevention and treatment and what kind of educational experiences allow students to achieve these learning objectives.[@b1-wjem-11-40]

Using general skills from the AAMC Medical School Objectives Project report, the panel identified three categories specific to injury prevention and treatment: 1) Understanding the epidemiology of injury; 2) developing the ability to deliver appropriate clinical care for injuries; and 3) understanding injuries in the context of health systems. A useful tool to contextually depict the first objective is the Haddon Matrix ([Table 1](#t1-wjem-11-40){ref-type="table"}). Originally developed by Dr. William Haddon Jr. in 1970, this matrix examines factors involved in an injurious event and categorizes it into an epidemiological triad of agent-host-environment and the event sequence.[@b11-wjem-11-40],[@b12-wjem-11-40] Using the Haddon Matrix to establish the factors involved in the presenting case in this article, we can establish a framework for the development of injury-control interventions. Delivering appropriate clinical care for injuries (second objective) involves multiple criteria, including the ability to provide anticipatory guidance based on behavioral risk factors, to recognize injuries related to mass casualty events, and to remain nonjudgmental and avoid stereotyping. Finally, understanding injuries in the context of health systems (third objective) involves understanding the medical-legal aspects of injury and the various systems of acute care. It also encompasses understanding the importance of the quality of patient-level surveillance data and the role of environmental and policy interventions to reduce injury risk, morbidity and mortality.

Educational Strategies and Resources for Medical Student Teaching
-----------------------------------------------------------------

Injury-related learning objectives should be integrated in pre-clinical and clinical years. A combination of didactics and experiential learning exercises should also be used.[@b1-wjem-11-40] Two notable training tools are Teach Violence and Injury Prevention (TEACH-VIP) by the World Health Organization, and Core Competencies: Essentials for Injury and Violence Prevention by the Society for the Advancement of Violence and Injury Research (SAVIR) and the State and Territorial Injury Prevention Directors Association (STIPDA).[@b13-wjem-11-40],[@b14-wjem-11-40]

TEACH-VIP is designed for classroom instruction and includes PowerPoint slide presentations and supporting lecture notes that address a broad range of topics. The curriculum consists of 21 core lessons and 39 advanced one-hour lessons. Core lesson topics include injury prevention principles, measurement of injuries, injury surveillance, community methodology survey methods, ethical issues in the injury field, types of injuries, and policy development/advocacy. Advanced lessons help to deepen understanding of all aspects of the field of emergency medicine. Almost 80% of surveyed medical and public health students who received injury prevention education via TEACH-VIP felt it was effective.[@b15-wjem-11-40]

In 2000 SAVIR and STIPDA formed the National Training Initiative for Injury and Violence Prevention and began a process to define essential knowledge and skills required by injury-prevention professionals. This guideline lists nine core competencies, some of which are the ability to describe and explain injury as a major social and health problem, and design and implement injury prevention activities ([Table 2](#t2-wjem-11-40){ref-type="table"}). These core competencies guide future training and curriculum development. Incorporating this in the curriculum would facilitate teaching students the skills that best serve injury and violence prevention in the clinical setting.

The AAMC report discussed earlier provides a few examples of medical schools that have succeeded in creating educational opportunities in injury prevention. Brown Medical School collaborated with the Injury Prevention Center at Rhode Island Hospital to provide fourth-year medical students rotating through the emergency medicine (EM) elective focused instruction on injury prevention. Instructors deliver an introductory lecture about the history and science of injury prevention, injury as a disease process, the analysis of injury events, and methods of prevention. Students later attend a case conference where they present injured patients they cared for in the ED. They must discuss host risk factors, mechanisms of injury, energy transfer, injury-prevention strategies, and patient education. Finally, students are observed with patients to assess their ability to conduct injury-prevention counseling. The medical students at Brown also receive concentrated exposure during required community health clerkships. One to three students per clerkship are assigned to the Injury Prevention Center and participate in community outreach, including disseminating information, advocating for prevention, and coalition building to promote lasting community change.

Applicability of Injury Prevention to Medical Students
------------------------------------------------------

Within the curriculum of the third-year clerkships, medical students are exposed continuously to the end result of injuries. During the fourth year, this effect is seen especially during the EM and trauma surgery rotations. The proper use of such clinical encounters to educate patients must be taught to future physicians, and this is best done during medical school. Students may emphasize injury prevention during their preclinical education while taking a history and performing physical examination. Clinical vignettes could include anticipatory guidance questions and focused injury inquiry. This includes screening for intimate partner violence, alcohol and drug problems, and asking older adults and their families about fitness to drive vs. driving cessation.[@b16-wjem-11-40] Such training will allow future physicians to play an important role in the safety of patients both in the office and the hospital.

Role of Emergency Medicine
--------------------------

Over the last four decades, injury prevention and control and EM have had parallel evolution. EM provides a unique perspective on injury prevention and control, and EPs are well-suited to help reduce the national burden of injury. Injury prevention and control is now recognized as integral to EM residency training, although it still needs more emphasis in the core curriculum. In 2006, EDs across the U.S. received 119 million visits. Of those, 42.4 million (36%) were the consequence of injury.[@b17-wjem-11-40] ED prevention efforts can be effective in preventing injury and reducing risky behavior.[@b18-wjem-11-40]--[@b23-wjem-11-40] EPs should therefore lead efforts to implement injury prevention control in medical school curricula.

CONCLUSION
==========

Future and current physicians have a vital role in prevention of injury. They must be involved in developing strategies, practices and behaviors that promote safety and health in patients as well at the community. We need to incorporate these principles into the medical school curriculum, so that all medical students have a basic understanding of injury prevention and control, which parallels their knowledge of other major health conditions. Physicians, especially EPs, should lead the charge.
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###### 

Haddon Matrix: adapted and reproduced with permission of The McGraw-Hill Companies, Inc.[@b23-wjem-11-40]

                   **Human**                                                                                                         **Agent/Vehicle**                                                                               **Environment**                                                                                                          
  ---------------- ----------------------------------------------------------------------------------------------------------------- ----------------------------------------------------------------------------------------------- ------------------------------------------------------------------------------------------------------------------------ ------------------------------------------------------------------------------------------------------------------
  **Pre-Event**    Driver age, gender, experience, drug or alcohol use, vision, fatigue, frequency of travel, risk-taking behavior   Vehicle speed, brakes, tires, road-holding ability, visibility (e.g., daytime running lights)   Road design and traffic flow, road conditions, weather, traffic density, traffic control (lights, signals), visibility   Speed restrictions, impaired driving laws, licensing restrictions, road rage, seat belt and child restraint laws
  **Event**        Age, pre-exisiting conditions (e.g., osteoporosis), restraint use                                                 Vehicle speed, size, crash-worthiness, type of seat belts, airbag, interior surface hazards     Guardrails, median dividers, break-away poles, road-side hazards                                                         Enforcement of speed limits
  **Post-Event**   Age, co-morbidities                                                                                               Integrity of fuel system                                                                        Distance from emergency medical care, obstacles to extrication                                                           EMS planning and delivery, bystander control, quality of trauma care, rehabilitation

###### 

Core Competencies: adapted and reproduced with permission of the National Training Initiative for Injury and Violence Prevention (NTI).

  Essentials of Injury & Violence Prevention: Core Competencies
  -------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  Ability to describe and explain injury and/or violence as a major social and health problem.Ability to access, interpret, use and present injury and/or violence data.Ability to design and implement injury and/or violence prevention activities.Ability to evaluate injury and/or violence prevention activities.Ability to build and manage an injury and/or violence prevention program.Ability to disseminate information related to injury and/or violence prevention to the community, other professionals, key policy makers and leaders through diverse communication networks.Ability to stimulate change related to injury and/or violence prevention through policy, enforcement, advocacy and education.Ability to maintain and further develop competency as an injury and/or violence prevention professional.Demonstrate the knowledge, skills and best practices necessary to address at least one specific injury and/or violence topic (e.g. motor vehicle occupant injury, intimate partner violence, fire and burns, suicide, drowning, child injury, etc.) and be able to serve as a resource regarding that area.
